INTRODUCTION {#sec1-1}
============

Acquired immuno deficiency syndrome (AIDS) has been one of the most devastating diseases to have affected mankind. According to the epidemiological global report on AIDS by United Nations (UN), 34.0 million (31.4 million--35.9 million) people of the total population in the world were living with the human immunodeficiency virus (HIV). The population mostly affected were adults, and an estimated 0.8% of adults worldwide are living with this deadly virus. The age group that was most commonly affected was reported to be 15--49 years, although the burden of the epidemic continues to vary considerably between countries and regions. The part of the world most commonly affected is the Sub-Saharan Africa where shockingly 1 of every 20 adults is affected.\[[@ref1]\] According to the latest report submitted by the Government of India, our country has the third largest of people living with HIV/AIDS. It is estimated that a total of 23.9 lakh people is living with this virus. There has also been a regional disparity in the prevalence of this fatal disease with the Southern states being among the top with a high number of reported cases and Andhra Pradesh standing second among all the states in India.\[[@ref2]\]

The mortality rates due to AIDS-related diseases have also been reported by the UN. When comparing to the mortality rates between the developed and developing countries, the statistics reveal an alarming fact. For example, the mortality rates in the western world is decreasing by 25--49%, but in the developing countries the decrease has not been so drastic.\[[@ref1]\] This has been due to several reasons such as socioeconomic status of these countries and most importantly due to limited access to anti-HIV drugs.\[[@ref3]\] The management modalities that have brought the mortality rates in the developed world down are the antiretroviral therapy, especially the highly active antiretroviral therapy (HAART).\[[@ref4][@ref5]\] The development of HAART after 1995, has significantly modified the course of HIV disease, at least in the industrialized world, into a manageable chronic disease with longer survival and improved quality of life in HIV-infected subjects. HAART generally consists of a dual nucleoside analogue reverse transcriptase inhibitor (NRTI) "backbone" and a third or "cornerstone" drug, such as a nonnucleoside reverse transcriptase inhibitor (NNRTI) or a protease inhibitor, usually a "boosted" one. The use of an NNRTI as a third drug is less potent and, therefore, in most settings not a preferred option, and it is recommended that baseline resistance testing should guide the specific regimen design.

One important factor to be considered to reduce the mortality and morbidity rates for patients with HIV is early diagnosis and identification of features with prognostic significance. In this regard oral manifestations of AIDS has played a very important role and many authors have studied the same and have concluded that some of the oral lesions have both diagnostic and prognostic values.\[[@ref6][@ref7][@ref8]\] The more common of the oral lesions that occur along with HIV are the candidiasis, hyperpigmentation, angular cheilitis, gingivitis, peridontitis, aphthous ulcers, herpes simplex infections and oral hairy leukoplakia of which oral candidiasis is of significance as far as prognostic indicators of immunesuppression are concerned.\[[@ref9][@ref10][@ref11]\]

The decrease in the occurrence of the oral lesions in patients under HAART has been well documented by various authors. Nicolatou-Galitis *et al.*, in a study observed that patients under HAART had a significantly reduced occurrence of oral lesions especially oral candiadiasis.\[[@ref12]\] Similarly, studies conducted by Tamí-Maury *et al.*, Eweka *et al.*, and Hodgson *et al.*, have shown that the occurrence of, angular cheilitis and periodontitis are reduced with patients on HAART.\[[@ref13][@ref14][@ref15]\] All these studies have been conducted in the population of the western world and there have been very limited studies conducted in the southern Indian population. Hence, we conducted a study to analyze the effects of HAART on the oral lesions of patients with HIV in South Indian population.

MATERIALS AND METHODS {#sec1-2}
=====================

The participants in this study were 320 HIV seropositive individuals that were attending the Government General Hospital, Guntur, South India. Their HIV status was confirmed by Western Blot. CD4+ T-lymphocyte counts was assessed by flow cytometry and all the patients included in the study had CD4+ counts between 130 and 200 cells/mm^3^ of blood on the day of confirmatory diagnosis. The study was approved by the institutional review board and all the participants provided with voluntary informed consent. All potential risks and benefits were explained to all the subjects in a language that they could comprehend. Demographic data was collected using a standard questionnaire. Present medical status, past medical history, family history and drug history were recorded. An extra and intra oral examination was performed clinically. Extra-oral examination included the skin on the head and neck, parotid glands and lymphnodes. Intra-orally the gingiva, periodontium, alveolar mucosa, buccal mucosa, lips, vestibule, dorsal, ventral and lateral surfaces of the tongue and floor of the mouth were examined thoroughly. The data obtained from the examination was recorded in a standard format that had been pretested. Oral examination was carried out using presumptive criteria by EC-Clearing house (1991--1993) and included examining the individuals for lesions such as oral candidiasis, periodontitis, hyperpigmentation, aphthous and herpes simplex ulcers. Following WHO guidelines these individuals were then started on HAART. HAART consisted of the combination of two NRTI\'s (lamivudine + stavudine or lamivudine + zidovudine) and a NNRTI (nevirapine orefavirenz). A subsequent intra oral examination and CD4+ counts was done after a period of 3 months.

Entry of the data, management of the database and all statistical analysis was performed with the SPSS v. 17.0 software (IBM, USA) for Windows 7 (Microsoft, USA). Descriptive statistics was calculated for all the variables. Chi-square test was used to find out the association in the occurrence of oral lesions between pre and post HAART. Student\'s *t*-test was performed to compare the mean differences in the normally distributed data.

RESULTS {#sec1-3}
=======

Out of 320 patients 178 (55.63%) were males and 142 (44.38%) were females. When the age groups of the patients were compiled, majority of patients were in the 21--40 (76.25%) years age group with the mean age of all the subjects being 35.27. The major source of infection was through heterosexual contact (72.81%) followed by unknown reasons (14.06%), blood transfusion (9.38%) and vertical transmission (3.75%) \[[Table 1](#T1){ref-type="table"}\].
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Descriptive statistics of the demographic data of the subjects
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The distribution and comparison of oral lesions in individuals before administering HAART were as follows. The occurrence of periodontal lesions was most predominant (68.75%), followed by oral candidiasis (24.38%), hyperpigmentation (5.31%), aphthous ulcers (1.25%) and herpes (0.31%). During the intra oral examination done 3 months after HAART the incidence of periodontal diseases was still the most at 46.56%, followed by hyper pigmentation (23.75%), oral candidiasis (10.31%) and aphthous ulcers (0.94%) \[[Table 2](#T2){ref-type="table"}\].
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Oral lesions in pre-HAART and post-HAART groups
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Thus, it was observed that the occurrence of periodontal diseases was significantly reduced (*P* \< 0.01) after administering HAART (68.75% pre HAART and 46.56% post HAART). Interestingly the occurrence of hyperpigmentation was higher 3 months after patients were under HAART. Prior to patients undergoing therapy only 17 patients had hyper pigmentation whereas the total number of patients observed with hyper pigmentation after 6 months increased to 76 patients which was statistically significant. The total number of patients who presented with oral candidiasis during diagnosis were 78 (24.38%) which had reduced to 33 (10.31%) after 3 months. Thus, there was also a statistically significant reduction in the occurrence of oral candidiasis in patients undergoing HAART \[[Table 2](#T2){ref-type="table"}\].

As far as the types of oral candidiasis observed pre HAART, 36 patients exhibited erythematous candidiasis, 22 of them showed angular cheilitis, pseudomembranous candidiasis and chronic hyperplastic candidiasis were seen in 12 and 8 patients respectively. During subsequent examination after 3 months number of patients exhibiting erythematous candidiasis reduced to 19, angular cheilitis to 9, whereas 4 patients had pseudomembranous candidiasis and only one patient exhibited chronic hyperplastic candidiasis \[[Table 3](#T3){ref-type="table"}\].
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Types of candidiasis pre- and post-HAART
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The CD4+ counts also improved after undergoing HAART. We observed that only 57 patients had CD4+ counts between 150 and 200 cells/mm^3^ after 3 months whereas 186 had CD4+ counts between 200 and 250 cells/mm^3^ and 77 of the patients had CD4+ counts between 250 and 300 cells/mm^3^.

DISCUSSION {#sec1-4}
==========

Acquired immuno deficiency syndrome is a chronic progressive disease characterized by immunodeficiency that is the result of HIV attacking the host CD4+ T-lymphocytes. It is generally thought that immunodeficiency is the main cause for susceptibility to various opportunistic infections in HIV and AIDS patients.\[[@ref16]\] Since the first reports of HIV infection in 1981, the importance and frequency of the associated oral manifestations have been recognized. It is generally accepted that the recognition of some oral manifestations of HIV disease is of great significance because they may represent the first sign of the disease and they have been shown to be highly predictive markers of severe immune suppression and disease progression. The oral lesions are often characteristic and in majority of cases can be diagnosed by their clinical features alone.\[[@ref17]\] A review of literature shows that the reports of oral lesions from developing countries are few when compared with those from developed countries.\[[@ref18]\] With the introduction of antiretroviral combination therapy and prophylactic treatment, a change in the epidemiology of the opportunistic infections has occurred.\[[@ref19]\]

In our study the total CD4+ count was seen increased in patients under HAART and most importantly one of the opportunistic infections that was found to be statistically reduced after 3 months was oral candidiasis. Similar results have been observed in studies by Arribas *et al.*, Schmidt-Westhausen *et al.*, and Cassone *et al.*\[[@ref19][@ref20][@ref21]\] In HAART, patients are administered with cocktails containing combinations of drugs that inhibit viral RTase or protease.\[[@ref22]\] A broad overview that must be understood is that to reduce the occurrence of opportunistic infections and restoration of the immune system and protection against pathogens the viral load has to be reduced by inhibiting the viral replication and the CD4+ count has to be increased. The mechanism by which these drugs reduce the viral load and increase the CD4+ count is simple. Some of the drugs used in HAART inhibits the RTase enzyme by binding to its active site and adding itself to the growing chain due to which the normal synthesis of 5' to 3' is halted. As a result the viral replication is inhibited and the viral load reduces. The other drugs used in HAART target the enzyme protease. These drugs block the protease substrate site and prevent the cleavage of gp160 at the cell surface and thus prevent virion maturation.\[[@ref23]\] All these effects synergistically improve the CD4+ count and thus improve the immune status of the patient. This improved immune activity of the patients with HIV under HAART might reduce the risk of opportunistic infections such as oral candidiasis.

An interesting finding in our study was the decreased incidence of periodontal diseases in patients under HAART. Though the relationship between HAART and periodontal diseases has not been appreciated by many authors, few authors have shown that there is a significant reduction in periodontal diseases in patients under HAART. They consider this to be an important diagnostic and prognostic factor. A review by Ryder states that the decline of periodontal diseases as a result of these therapies that have led to increased life spans for HIV patients.\[[@ref24]\] There are a few studies that concur with our results such as the one done by Greenspan *et al.*\[[@ref25]\] This reduction in occurrence as is due to the fact that many of the periodontal diseases in patients with HIV are caused by the opportunistic microbes, and that the increase in CD4+ counts in patients under HAART reduces the colonization of such microbes.\[[@ref26]\]

An important observation that was made by us in this study was the presence of intraoral pigmentation in patients undergoing HAART. A statistically increased pigmentation was noted in patients 3 months after HAART. This result is concurrent with the studies made by Umadevi *et al.*\[[@ref27]\] This finding could be due to increased α-melanocyte stimulating hormone that is caused by the deregulation of the cytokines in HIV or due to certain melanocyte stimulating drugs or use of antivirals, antifungals or due to Addison\'s disease. Though authors have conducted cohort studies regarding this, they are unable to find a systemic or local cause for hyperpigmentation. They speculate that a dysregulation of the immune system causes increased melanin pigmentation and have concluded that further longitudinal studies are required to apprehend such a relationship.\[[@ref27][@ref28]\]

CONCLUSION {#sec1-5}
==========

The oral manifestations of HIV infection have changed after the advent of HAART in 1995. Many opportunistic infections and neoplasms have resolved or fail to occur as a result of an improved immune system. In spite of all the advantages, because the HAART regimen is expensive it is not available in many of the developing countries and in places where it is available, many of the HIV infected patients do not have access to it due to their socioeconomic status. According to our study the prevalence of oral candidiasis and periodontal disease were less in patients who had access to HAART, though there was a risk of hyper pigmentation and other systemic lesions.
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